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DETAILED ACTION 

This FINAL office action is in response to application 10/792,350, amendment filed 
2/20/2007. Claims 1-8 and 17-28 are currently pending in this application. Claims 1 
and 5 are currently amended. Claims 1 7-28 are new. 

Claim Objections 

1 . Claim 2 is objected to for the following reason(s): the recited language "nearside" 
and "far-side" are not defined in the specification and are indefinite. With respect to 
"nearside", the meaning of "a nearside column" in unclear in light of the specification. 
With respect to "far-side", the meaning of "a far-side column" is unclear in light of the 
specification. More specifically, the specification fails to clearly describe what is 
considered near or far with respect to the structure of the memory module being 
claimed. Examiner suggests amending claim 2 to clarify said recited language. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-8, 17-23 and 25-28 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Dickmann (US PG Pub 2004/0230932). 

4. With respect to claim 1 , Dickmann teaches: 
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an array of connections arranged in rows (i.e. row arrangements, paragraph 
[0036]) and columns (see Figure 2, memory module arrangement wired in an array of 
rows and columns) such that there are first and second outer columns (outer columns 
M1 and M4, paragraph [0036]), the connections (modules M1-M4 has connecting lines, 
paragraph [0038]) corresponding to electrical signals (individual signal lines 
corresponding to connections on the memory modules, paragraph [0075]), and those 
connections in the first and second outer columns (selected chips can be the two outer 
modules M1 and M4, see paragraph [0020]) can be interchanged (data interchange is 
performed between the selected group of semiconductor chips, paragraph [0014]) such 
that at least one of the electrical signals previously corresponding to at least one of the 
connections in the first outer column corresponds to at least one of the connections in 
the second outer column and at least one of the electrical signals previously 
corresponding to at least one of the connections in the second outer column 
corresponds to at least one of the connections in the first outer column (resulting in data 
lines being interchangeable as described in Applicant's specification on page 4, lines 
15-25; then see Dickmann, Abstract, data interchange is performed between data lines 
DQ1-DQ72 in the data bus and the selected [i.e. outer columns M1 and M4] group of 
semiconductor chips). 

5. With respect to claims 5 and 20, Dickmann teaches: 

a first memory module (see memory modules of Figure 1 ) mounted on a first side 
of a substrate (dual-sided substrate with M1-M4 illustrated on one side, see paragraph 
[0038]) the first module comprising: 
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an array of connections arranged in rows (i.e. row arrangements, paragraph 
[0036]) and columns (see Figure 2, memory module arrangement wired in an array of 
rows and columns) such that there are first and second outer columns (outer columns 
M1 and M4, paragraph [0036]), the connections (modules M1-M4 has connecting lines, 
paragraph [0038]) corresponding to electrical signals (individual signal lines 
corresponding to connections on the memory modules, paragraph [0075]), and those 
connections in the first and second outer columns (selected chips can be the two outer 
modules M1 and M4, see paragraph [0020]) can be interchanged (data interchange is 
performed between the selected group of semiconductor chips, paragraph [0014]) such 
that at least one of the electrical signals previously corresponding to at least one of the 
connections in the first outer column corresponds to at least one of the connections in 
the second outer column and at least one of the electrical signals previously 
corresponding to at least one of the connections in the second outer column 
corresponds to at least one of the connections in the first outer column (resulting in data 
lines being interchangeable as described in Applicant's specification on page 4, lines 
15-25; then see Dickmann, Abstract, data interchange is performed between data lines 
DQ1-DQ72 in the data bus and the selected [i.e. outer columns M1 and M4] group of 
semiconductor chips); 

a second memory module mounted on a second side (DIMM dual sided memory 
wherein only one side of the modules M1-M4 are shown for purposes of clarity, see 
paragraph [0038], suggesting that an identical memory structure M1-M4 can exist on 
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the other side) of the substrate comprising the same structure as said first memory 
module (see above prior-art citations); 

a memory controller (memory controller, paragraph [0006]) to control interchange 
(controlling the data interchange, paragraph [0006]) of signals between first and second 
outer columns (selected modules, i.e. M1 and M4 outer modules, see paragraph [0020]) 
of the memory modules; and 

signal traces in the substrate, wherein the connection in the first and second 
outer columns of the first and second memory modules are arranged such that signals 
routed on the traces have uniform routing lengths (Figure 2 suggests that wiring of 
equal length exists connecting memory modules M1-M4 between chips and the 
controller C). 

6. With respect to claim 2, Dickmann teaches all the elements of claim 1 , from 
which the claim depends. Dickmann teaches: wherein the first outer column is a 
nearside column (see Fig 3, outer column M4 is nearest to memory controller C) and 
the second outer column is far-side column (see Fig 3, outer column M1 is farthest 
from the memory controller C). 

7. With respect to claim 3, Dickmann teaches all the elements of claim 1 , from 
which the claim depends. Dickmann teaches: wherein there are third and fourth outer 
columns having interchangeable connections (i.e. interchange is performed between 
the semiconductor chips in the selected group, wherein paragraphs [0018-0020] 
suggest that the selected group comprise the modules [i.e. columns]) M1 and M4, or 
M2 and M3, or another combination, see paragraphs [0014], [0018], and [0020]). 
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8. With respect to claims 4 and 8, Dickmann teaches all the elements of claims 1 
and 5, from which the claims depend respectively. Dickmann teaches: the memory 
module further comprising a package selected from the group comprised of: X16, and 
X4/X8 (x4, see paragraph [0041]). 

9. With respect to claim 6, Dickmann teaches all the elements of claim 5, from 
which the claim depends. Dickmann teaches: the substrate further comprising a multi- 
layered printed circuit board (i.e. memory modules plugged into a motherboard, 
paragraph [0034]). 

10. With respect to claim 7, Dickmann teaches all the elements of claim 6, from 
which the claim depends. Dickmann teaches: signal traces further comprising multiple 
signal traces in multiple layers of the printed circuit board (i.e. discussion of the 
arrangement in a printed circuit board, paragraph [0036]). 

1 1 . With respect to claim 1 7, Dickmann teaches all the elements of claim 1 , from 
which the claim depends. Dickmann teaches: 

wherein the interchanged connections in the first and second outer columns 
comprise connections corresponding to address signals (see Abstract, data 
interchange occurs between data address lines DQ1-DQ72 with respect to the selected 
outer columns M1 and M4, see Abstract in conjunction with paragraphs [0014] and 
[0020]). 

12. With respect to claim 18, Dickmann teaches all the elements of claim 1 , from 
which the claim depends. Dickmann teaches: wherein the interchanged connections in 



Application/Control Number: 10/792,350 Page 7 

Art Unit: 2825 

the first and second outer columns comprise connections corresponding to address 
signals (memory banks, Figures 4a and 4b). 

13. With respect to claim 19, Dickmann teaches all the elements of claim 1 , from 
which the claim depends. Dickmann teaches: 

wherein the interchanged connections in the first and second outer columns 
comprise connections corresponding to data signals within a byte lane (see nine bit 
data buses, i.e. analogous to "byte-lane", see Figure 5). 

14. With respect to claim 21 , Dickmann teaches all the elements of claim 20, from 
which the claim depends. Dickmann teaches: 

wherein the memory controller (memory controller, paragraph [0006]) 
interchanges (interchange, paragraph [0014]) a first signal previously corresponding to 
a first connection in the first column of the second memory module (dual sided memory 
module, paragraph [0038]) with a second signal previously corresponding to a second 
connection in the second column of the second memory. 

1 5. With respect to claim 22, Dickmann teaches all the elements of claim 21 , from 
which the claim depends. Dickmann teaches: 

wherein the second memory module is mounted on a second side of the 
substrate (see discussion of dual-sided memory module, paragraph [0038]). 

16. With respect to claim 23, Dickmann teaches all the elements of claim 22, from 
which the claim depends. Dickmann teaches: 

wherein at least one of the signal traces in the substrate connects the second 
connection with a third connection in the first column of the first memory module 
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(interchange between DQ1 through DQ72, i.e. multiple connection interchanges in 
outer columns, see Abstract and paragraph [0020]). 

17. With respect to claim 25, Dickmann teaches: wherein a length between a bus 
connection and the second connection is substantially uniform with a length between 
the bus connection and the third connection (see Figure 2, Figure 2 discloses this 
uniformity feature). 

18. With respect to claim 26, Dickmann teaches all the elements of claim 21 , from 
which the claim depends. Dickmann teaches: 

wherein the first signal and the second signal are data signals with a byte lane 
(see Figure 5, 9 bit data bus analogous to 8-bit byte lane). 

1 9. With respect to claim 27, Dickmann teaches all the elements of claim 20, from 
which the claim depends. Dickmann teaches: 

wherein the second memory module is stacked on the first memory module 
(dual-sided memory module, see paragraph [0038]). 

20. With respect to claim 28, Dickmann teaches all the elements of claim 20, from 
which the claim depends. Dickmann teaches: 

wherein the second memory module further comprises a third and fourth outer 
columns (see Figure 5, see M2 and M3, which can be considered the third and fourth 
outer columns as the next set of outer columns next to M1 and M4). 

Claim Rejections - 35 USC § 103 
21 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

22. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dickmann in view of Kozaru (2004/0012991). 

23. With respect to claim 24, Dickmann fails to teach: at least one via completely 
penetrating the substrate, wherein the second connection is connected to the third 
connection through the via. 

However, Kozaru teaches: at least one via completely penetrating the substrate, 
wherein the second connection is connected to the third connection through the via 
(wires connected through vias penetrating the module substrate, see Kozaru, paragraph 
[0074]). 

It would have been obvious to one of ordinary skill in the art to incorporate 
Kozaru's use of vias into the invention of Dickmann for at least the following reason(s): 
paragraph [0074] of Kozaru suggests that one useful way to connect a front and rear 
surface mounted on the front and rear side of a substrate is to use via connections to 
make connections from one surface on one side of a substrate to the other surface on 
the other side of the substrate (see paragraph [0074] of Kozaru). 

Response to Arguments 

24. Applicant's arguments filed 2/20/2007 have been fully considered but they are 
not persuasive. The applicable prior-art rejections from the previous office action are 
incorporated herein. 
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25. Applicant asserts that: the data interchange described by Dickmann, for example, 
paragraph [0014], refers to the exchange of data between the chips and the system 
bus, not interchanging signals corresponding to columns of connections on a chip or 
module. Examiner disagrees with this assertion. 

26. Examiner points out that the abstract of Dickmann discloses: data interchange is 
performed between the data lines (DQ1-DQ72) in the data bus, wherein DQ1-DQ72 are 
the addresses of the data lines corresponding to connections of the memory modules 
as described in paragraph [0041]. Further, paragraph [0014] discloses that data 
interchange is performed between semiconductor chips in the selected group, wherein 
the selected group can consist of the outer column modules M1 and M4 as described in 
paragraph [0020]. 

27. With respect to Applicant's arguments that Dickmann does not teach 
interchanging actual signals corresponding to columns of connections and only teaches 
performing a data interchange, Examiner points out that Applicant's specification fails to 
teach a method or apparatus wherein the signals of a memory module can be physically 
interchanged to connect at another location when the memory module is presumed to 
be already manufactured or processed. More specifically, Applicant's memory module, 
as described in the specification, is only capable of interchanging the data lines at 
different addresses such as DQ[0:7] and DQ[8:15] as described on page 4 lines 15-20. 
Therefore, Examiner points out that Dickmann teaches interchanging data on specific 
address lines corresponding to the outer columns of a memory module. 

Conclusion 
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THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Suchin Parihar whose telephone number is 571-272- 
6210. The examiner can normally be reached on Mon-Fri, 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571-272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
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Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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